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3.3. Differential Binding Analyses of Diabetes and Diet Induced Histone Modifications  

Mapping the differential histone modifications to the annotated rat genome (version 5.0) helped 
identify associated genes (referred to as candidate genes) and to further characterize the peak 
occupancy in the −5 kb region of TSS as well as all regions using differential binding analyses (Table 
1). In absolute terms, however, for gene-activating H3Ac, the total number of peaks decreased by 52% 
in the diabetes-exposed group and 53% in the diet-exposed group respectively compared to controls. 
For H3K4me3, which is also an activating mark, the diabetes-exposed offspring acquired an 
additional 33% and diet-exposed offspring acquired an additional 73% more peaks. For repressive 
H3K27me3, diabetes-exposed and diet-exposed offspring acquired an additional 56% and 70% peaks, 
respectively (Figure 5). Compared to controls, the combination-exposed hearts had an additional 89% 
K4me3 peaks (Figure 5).  

Table 1. Genome-wide, differential binding of enriched histone modification peaks.  

Histone 
Modification 

CC vs. CS (Gained/Lost Peaks) CC vs. HC (Gained/Lost Peaks) CS vs. HS (Gained/Lost Peaks)
All Region Promoter Region All Region Promoter Region All Region Promoter Region

H3Ac 0/32 0/2 5/103 0/3 0/0 0/0 
H3K4me3 8/6 2/0 449/11 28/0 1/6 1/0 

H3K27me3 186/82 6/3 309/114 6/1 403/226 4/22 

CC, controls; CS, diabetes exposed; HC, HF-diet exposed; HS, combination exposed. 

 

Figure 5. Enriched histone modification peaks overlapping 5 kb upstream region of known 
transcriptional start site. All H3Ac (Ac), H3K4me3 (K4), and H3K27me3 (K27) enriched peaks 
detected on the rat genome are shown for each exposure group. CC, controls; CS, diabetes exposed; 
HC, HF-diet exposed; HS, combination exposed.  

Differential binding analyses of 5 kb upstream of TSS revealed two and three H3Ac peak losses 
respectively in the diabetes-exposed and diet-exposed groups compared to controls (both, FDR < 0.1, 
Table 1, Supplementary Table S1). For H3K4me3 modification, 2 and 28 peaks were gained in 
diabetes-exposed and diet-exposed groups, respectively (all, FDR < 0.1, Table 1, Supplementary Table 
S1). Of note, the 28 differentially enriched H3K4me3 peaks in the diet-exposed group were annotated 
to 28 candidate genes, 15 of which were related to ‘metabolic process’ in the gene ontology analysis 
(Tables 2 and 3, Figure 6). This indicates that in utero exposure to a maternal HF-diet induced 
epigenetic changes that contributes to fetal programming of cardiac metabolism. H3K27me3 showed 
a mixed response: six peaks were significantly gained for the diabetes-exposed and diet-exposed 
groups, while they also lost three and one peaks, respectively (Table 1). Differentially bound peaks 
in regions other than −5 kb of TSS are shown in Table 1, but were not further analyzed in gene 
ontology or disease ontology.  


